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SOUTH DAKOTA STATE COLLEGE
Animal Husbandry Department Brooklngs, South Dakota
Agricultural Experiment Station A. H. Mimeo Series No. o2-o
EFFECTS OF ENERGY SUPPLEMENTATION OF CORN-OAT RATIONS FOR GROWING-FINISHING SWINE
G. E. Poley and R. W. Seerley^
Research reports concerning the value of high levels of oats in swine rations
are variable. However, it is generally agreed that growth is slower if approxi
mately 30^ or more of the ration is oats. The metabolizable energy is estimated
to be less for oats than corn, whereas animal fats are considerably higher in
metabolizable energy than corn. Thus there is a possibility of improving the
feeding value of rations high in oats with the addition of animal fat.
Two experiments have been conducted to determine the feeding values of animal
fat in corn and corn-oat type rations and study the energy and protein relationship
The purpose of Experiment I was to compare corn and corn-oat type rations, and to
determine if increased energy by the use of animal fat would improve the feeding
value of rations containing a high level of oats. The purpose of Experiment II was
to determine the influence of increased energy concenration on the protein needs of
pigs fed a basic corn-4o^ oats-soybean meal ration. Rate of gain and feed
efficiency were used in determining the feeding value of rations fed in Experiments
I and II.
Experimental Procedure
Experiment I (Fall-winter I96O-61) was replicated three times so that I6 pigs
were fed on each of the six treatments. A total of 9^ purebred and crossbred
weanling pigs were allotted on the basis of sex, litter and weight. Pigs were
kept in confinement and provided feed and water ad libitum. E3<i>erimental treat
ments were as follows:
Lot 1 - Com ration
Lot 2 - Corn ration / k'jo fai;
Lot 3 - Corn ration / Q/o fat
Lot h - Corn-40^ oat ration
Lot 5 - Corn-4o^ oat ration / fat
Ix)t 6 - Corn-J+0^ oat ration / fat
The composition of rations is given in table 1.
Experiment II (Winter I96O-61) was replicated twice so that 12 pigs were on
each of the six treatments. Allotment procedure of this experiment was similar to
Experiment I. Experimental treatments were;
Lot 1 - Com-LOfo oats fl3-10)3
Lot 2 - Corn-i^Ofo oats (I3-IO) / ^ fat
Lot 3 - Corn-40^ oats (13-IO) / % fat
^Certain ration ingredients were supplied by Merck and Co., Rahway, New Jersey
American Cyanamid Co., Princeton, New Jersey and Nopco Chemical Co., Newark, New
Jersey.
^Former graduate assistant and assistant professor of animal husbandry.
3per cent crude protein in grower and finishing rations, respectively. The
terms low and high are used in this discussion to distinguish lots 1, 2 and 3 from
lots ij-, 5 and 6.
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TABLE X. EERCEWIAGE COMPOSITI-ON OF RATIONS'^ - EXPERIMENT
Corn Rations Corn-oat Rations
Lot No. 1 2 3 4 5 b
Yellow grease level, ^ 0 4.0 8.0 0 4.0 8.0
Ground yellow corn 76.0 71.0 66.0 40.0 35.0 30.0
Finely ground oats
-- 40.0 40.0 40.0
Soybean meal (4^)^) 21.3 22.3 23.3 IT.3 18.3 19.3
Stabilized yellow grease
— 4.0 8.0 -- 4.0 8.0
Lime stone 1.0 1.0 1.0 1.0 1.0 1.0
Dicalcium phosphate 1.0 1.0 1.0 1.0 1.0 1.0
Premix2 0.7 0.7 0.7 0.7 0.7 0.7
^After pigs averaged 110 pounds live weight the protein content of the ration was
reduce approximately 3^ Ly replacing soybean meal with corn.
'^ Premix furnished .% trace mineral salt, 113^+ U.S.P. units Vitamin A, 142 U.S.P-
units Vitamin D, 5 meg. Vitamin 2 mg. riboflavin, 4 mg. pantothenic acid,
9 mg. niacin, 10 mg. choline chloride and 5 mg. chlortetracycline per pound of
ration.
Lot 4 - Corn-4o^ oats (15-12)
Lot 5 - Corn-40^ oats (15-12) / fat
L3t 6 - Corn-405(, oats (15-12) / fat
Table 2 lists the rations for lots 1 and 4. Yellow grease replaced corn sugau'
pound for pound in rations with 4^® or 8^ yellow grease.
Results and Discussion
Results of Experiments 1 and 11 are shown in tables 3 and 4, respectively.
In Experiiaent 1 pigs fed fortified corn rations gained significantly faster and
more efficiently than pigs fed fortified com-40^ oat rations. The average daily
gain difference was 6.2^ (I.87 lbs. vs. I.76 lbs. per day). Pigs fed 4/® or 8^® fat
in corn rations gained 5«5?^ and 3«8^ faster, respectively, than pigs fed corn
rations without fat. The addition of fat to corn-40^ oat rations did not con
sistently improve growth. Pigs fed the corn-40^ oat ration with hpja fat gained 2,8fc
slower than the control pigs, whereas pigs given 8^ fat gained 2.8^ faster than the
control pigs.
The type of ration and the energy content of the rations had some influence on
daily feed consumption. Pigs fed the corn-40^ oat ration ate more feed than pigs
fed the corn ration. Also, fat in the rations decreased daily feed intake.
Pigs fed rations with fat consistently required less feed per pound of gain
than pigs fed no fat. The performance of pigs given the 4^ or Qjo fat in corn
rations was similar, whereas 8^ fat in the corn-oat ration appeared to be the
better level.
At the same fat level, pigs fed the corn-oat ration required more feed per
pound of gain than pigs fed the corn ration. Pigs fed the ^ fat corn-oat ration
gained the same yet required less feed per pound of gain as pigs fed the basal
corn ration.
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TiffiLE 2. EERCENTAGE COMPOSITION OF BASAL RATIONS USED IN EXPERIMENT 11^
Protein level
Lot No.
Ground yellow corn
Finely ground oats
Soybean meal
Corn sugar (dextrose)
Limestone
Dicalcium phosphate
Premix A^
^ See Footnote 1 in table 1.
See Footnote 2 in table 1.
16
1
41.8
40.0
7.5
8.0
1.0
1.0
0.7
111
k
36.1
4o.o
13.2
8.0
1.0
1.0
0.7
In Experiment II pigs fed the high protein rations gained significantly faster
than pigs fed low protein rations. The difference between protein levels was
greater when fat was included in the ration. In fact, as fat increased in the low
protein ration, daily gains decreased.
Feed consumption was decreased as the level of fat was increased in both high
and low protein rations. However, when feed consumption was figured on a gross
calorie basis, pigs consumed the same number of calories daily. Protein content
of the ration did not influence feed consumption.
Feed efficiency was improved linearly as the level of energy was increased
in both rations. Using the gross energy values, the efficiency of energy utiliza
tion decreased as the level of fat increased in the low protein rations. The same
trend was not apparent with the higher protein rations. Pigs fed high protein
rations required less feed per pound of gain than pigs fed the low protein rations.
In this experiment the high protein ration with 8^ fat was best for growth and
feed conversion.
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TABLE 3. PERFORMANCE OF PIGS IN EXPERIMENT I
Type or ration Corn-soybean Meal Corn--oats-soybean meal
Level added fat, ^ 0 8 Av. 0 k 8 Av.
Lot No. 1 2 3 if 5 6
No. of pigs 16 ll^a 16 16 16 16
Av. initial wt., lb. llO.l UO.9 ko.l ifO.l ifO.l kO,2
Av. final wt., lb. 210.6 210. If 212.1 208.6 211.9 210.8
Av. no. days on test 9k 88 91 96 100 9k
Av. daily gain, lb. 1.81 1.91 1.88 1.87 1.76 1.71 1.81 1.76
Av. daily feed/pigs, lb. 6.10 5.68 5.56 5.78 6.30 5.77 5.78 5.95
Av, feed per lb. gain, lb.
ET
3.37 2.98 2.96 3.10 3.59 3.37 3.20 3.39
Two pigs removed for reasons not related to the experimental treatment.
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TABLE 4. PERFOmiANCE OF PIGS IN EXPERIMENT II
Level of protein Low (13-10^) - High (15-I23&)
Level of added fat, ^ 0 k 8 0 4 8
Lot No. 1 2 3 k 5 6
No. of pigs 12 12 12 12 L2 12
Av. initial wt., lb. 33.2 33.2 33.1 33.1 33.2 33.2
Av. final wt, lb. 201.3 199.1 201.4 203.3 199.5 201.8
Av. no. days on test 101.6 105.0 107.2 99.8 3'7.3 95.0
Av. daily gain, lb. 1.65 1.60 l.!?7 1.70 1.71 1.78
Av. daily feed, lb. 5.99 5.58 5.32 6.00 5.7^ 5.40
Av. feed per lb. gain, lb. 3.62 3.5^ 3.39 3.52 3.36 3.04
